Abstract-In the diagnostics of osteoporosis, the gold standard is considered to be bone mineral density; however, X-ray densitometry is not an accurate indicator of osteoporotic fracture risk under all circumstances. In this regard, the search for new methods that could determine the indicators not only of the mineral density, but of the bone tissue quality, is a logical step for diagnostic optimization. One of these methods is the evaluation of trabecular bone quality. The aim of this study was to examine the quality and mineral density of spine bone tissue, femoral neck, and body composition of women depending on the duration of the postmenopausal period, to determine the correlation of body fat with indicators of bone mineral density and quality. The study examined 179 women in premenopausal and postmenopausal periods. The patients were divided into the following groups: Women in the premenopausal period and women in the postmenopausal period at various stages (early, middle, late postmenopause). A general examination and study of the above parameters were conducted with General Electric X-ray densitometer. The results show that bone quality and mineral density probably deteriorate with advancing of postmenopausal period. Total fat and lean mass ratio is not likely to change with age. In the middle and late postmenopausal periods, the bone tissue mineral density of the spine and femoral neck increases along with total fat mass.
I. INTRODUCTION
STEOPOROSIS is the most common metabolic skeletal disease characterized by low bone mass and the abnormality of bone tissue micro-architectonics that leads to increasing bone fragility and an increased risk of fractures. The disease mostly occurs in elderly women, as a result of bone mass loss due to estrogen deficiency in this period [1] - [4] . Postmenopausal osteoporosis occurs in women 10-20 years after menopause, and is characterized by fractures of those skeletal parts where the trabecular (spongy) bone tissue is predominant -vertebral bodies, distal forearm (Colles' fracture). This form of osteoporosis is a major public health problem in developed countries. Foreign experts believe that the disease has already reached epidemic proportions. Approximately one third of all women 65-years and over has V. Povoroznyuk is with the D. F. Chebotarev Institute of Gerontology of NAMS of Ukraine, Kyiv, 04074 Ukraine (phone: 38-097-3734189, fax: 38-044-4304174, e-mail: okfpodac@ukr.net).
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at least one osteoporotic bone fracture [12] - [14] . The gold standard in the osteoporosis diagnostics is, by all accounts, bone mineral density (BMD); however, indicators of X-ray densitometry can determine the risk of osteoporotic fractures only to a certain degree. In this regard, the search for new methods reflecting not only mineral density but also bone quality is being performed. One of these methods is the Trabecular Bone Score (TBS) indicator. For the last three years in most countries, including Ukraine, TBS indicators have actively been studied in connection with primary and secondary osteoporosis [5] - [11] . The TBS indicator provides a global assessment of bone tissue quality. This method's value lies in its reproducibility and discriminatory ability, sensitivity to changes during the disease or treatment, and also possibility of assessing the risk of osteoporotic fractures. According to the results of many studies that have shown the relationship of excess body weight with risk reduction of osteoporotic fractures, obesity is usually perceived as "protection against the development of osteoporosis". BMD increase, the main risk determinant of osteoporotic fractures, was observed in overweight women, which can partly be explained by increased estrogen levels generated by extragranular androgens in adipose tissue, and increased "loading" effect of fat mass on bone tissue [4] .
Since total body weight consists of fat mass (FM) and lean mass, some researchers have tried to determine how they are causing structural and functional abnormalities in the bone tissue: was it due to the overall negative impact of obesity or to increased FM impacting individual health? So far there is no clear answer to this question. Some studies have identified FM as the main factor of protection against fractures, while others found that low-fat weight has a stronger relation with BMD [4] .
The aim of this study is to examine the bone quality and mineral density, fat and lean mass of women depending on the duration of the postmenopausal period (PMP). 49,1±0,5 years); B -women in PMP with a duration of less than 5 years -32 (44-58 years, average age -53,4±0,6 years); C -women in PMP with a duration of 5-9 years -39 (48-67 years, average age -58.0±0.7 years); D -women in PMP with a duration of 10-14 years -56 (52-70 years, average age -60.8±0.5 years); E -women in PMP with a duration of 15-20 years -34 (58-72 years, average age -60.0±0.7 years).
II. MATERIALS AND METHODS

At
The clinical examination of patients was conducted (patients taking medications or having diseases that affect bone metabolism were excluded from the study). The General Electric X-ray densitometer was used to perform the following studies: BMD of spine, femoral neck, and total body; body composition (total FM, lean mass); bone quality (according to the Medimaps installation). Analysis was carried out using Statistica 8 software and included ANOVA single-factor dispersion and regression analysis. Reliability of results was found at p <0.05.
III. RESULTS Table I shows the main clinical and anthropometric characteristics of patients in the surveyed groups. There was no likely impact of postmenopausal duration on the variability of anthropometric (height, weight, body mass index (BMI)) and clinical (menarche age, menopause age) characteristics. The likely impact of postmenopausal duration on age is determined by the patient distribution into groups depending on the length of postmenopausal period. Table II shows the impact of postmenopausal period on BMD indicators at the lumbar spine and femoral neck, TBS, body composition.
In middle and late postmenopausal periods, BMD at the spine and femoral neck was increasing with total body fat.
Bone tissue quality was probably decreasing with advancing postmenopausal duration (p<0.000001). The BMD at the spine was not changing dramatically in the late postmenopausal period, especially when compared with the early period; it can obviously be explained by the presence of osteophytes in the skeletal section of patients suffering from degenerative bone diseases.
Bone tissue mineral density at the femoral neck was likely decreasing with age (p<0.000001). The same dynamics (reduced mineral density) were observed for the whole skeleton (p<0.000001). The changes in total body fat and total lean mass in patients with various postmenopausal duration were improbable (p=0.01 and p=0.05 respectively).
Regression analysis was also conducted on the mineral density and bone quality indicators of patients with different FM content, going through different menopausal periods, to obtain the following results: relationship among bone quality, mineral density and total FM of women in premenopausal period was found unjustified (p=0.2 and p=0.2, respectively). In the early postmenopausal period (duration of 0-4 years) this relationship was equally improbable (p=0.9 and p=0.5, respectively). In the middle postmenopausal period (menopause duration of 5-9 years), the regression relationship between the bone indicators and total body fat indicators was insignificant (p=0.4). However, probable links were found between BMD at the spine, femoral neck and total FM of women in postmenopausal period: with increasing total FM, BMD at the spine (p=0.008) and femoral neck (p=0.00004) was significantly increasing. In the late postmenopausal period (menopause duration of 10-15 years), similar results were observed. The regression relationship between bone quality indicators and total FM indicators was improbable (p = 0.3), and with the growth of total FM accompanied the increase of bone tissue mineral density at the spine (p=0.000004) and at the level of femoral neck (p=0.0001) (Fig. 1) .
IV. CONCLUSION
The postmenopausal period duration is likely to affect the dynamics of bone quality and mineral density of spine and femoral neck. The probable positive correlation was established between the rate of total FM and BMD of spine and femoral neck in the middle and late postmenopausal periods. The increase of FM during the above mentioned periods has an osteoprotective role for women during menopause.
